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Features of Runoff in the Upper Reaches of the Tongtian River
and Its Climatic Probobility Forecast in Recent 45 Years

JIN Li-Ya', QIN Ning-Sheng”?, MAO Xiao-Liang’

1 Key Laboratory of Arid Climatic Changing and Reducing Disaster of Gansu Province, College of Farth and
Environment Sciences, Lanzhou University, Lanzhou 730000

2 Climate Data Center of Qinghai, Xining 810001

Abstract A diagnostic analysis has been performed to investigate the features of runoff in the upper reaches of the
Tongtian River and its relationship with climate changes in recent 50 years by using the data of monthly mean runoff
of Zhimenda hydrometric station from 1957 to 2001. It i1s shown that there is a good persistence for months from
August to December respectively, their significant lag correlations can last more than half a year. In recent 50 years,
the runoff in the Tongtian River underwent a low-high-low process, during which there were several obvious abrupt
transformations of runoff. There are two continuous decrease phases of annual runoff in the periods of 1967 to 1979
and the 1900s respectively. It is an increasing phase of annual runoff from 1979 to 1989. From 1998 on wards, it ap-
pears to be an increase trend. The annual runoff in the Tongtian River has obvious periodicities of quasi-2, 7.5 and
12. 3 years. Precipitation over the Tibetan Plateau in summer and autumn have obviously contribution to runoff at

the same season and lag half year, while air temperature has less impact on runoff. The result of probability forecast
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is different if the criterions of the high-low flow year of the river are different.

Key words Tongtian River, runoff, climatic probability forecast
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Fig. 1 River system at the upper reaches of Changjiang River and location of Zhimenda hydrological station
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Table 1 Autocorrelation coefficients of the runoff of Zhimenda ( X107°)

| -

wEPK H4#ry Month

Lag step 1 2 3 4 5 6 7 8 9 10 11 12
1 942 921 377 291 374 555 293 431 736 916 836 916
2 881 279 228 8 190 217 383 454 716 807 844 871
3 296 115 220 4 —35 285 484 562 764 805 842 852
4 218 285 171 —78 05 419 563 617 765 791 768 304
5 280 172 —85  —33 01 512 657 589 660 703 291 295
6 229  —96 0 —96 184 553 657 520 665 375 300 363
7 —13  —51  —25  —57 218 529 596 444 292 385 406 379
8 —8  —36 95  —50 213 550 583 272 473 432 369 —142
9 —44 86 109 —72 273 548 272 070 304 349  —37 72
10 84 74 48 —130 387 103 139 211 318  —54  —15 43
11 124 24 80 —168 93 231 181 198 —117  —43  —14 148

e 0.01 B EHAHLIRHE R=296X 1073
Note; Correlation (R=296X107%) is significant at the 0. 01 level
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Table 2 Sign consistency check of the anomalous mean annual runoff at Zhimenda and the correlation coefficients for different

seasons in the past 45 years

ANy Season
[—1I [—1II II—1III
[f]%5 %  Sign consistency 1957~1979 0.52 0. 48 0. 70
1980~2001 0. 41 0. 27 0. 86
fEE ¥ Correlation coefficient 0. 207 0. 078 0.769*

* AL 0.01 BB EFHERE * Correlation is significant at the 0. 01 level
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&3 BXUREEKERSEHEEINEAERENHEXCEN (X107)

Table 3 Correlation coefficients between the precipitation and the runoff (X1073)

H4%#r Month
1 2 3 4 D 6 7 S 9 10 11 12

KK Qumalai —15 128 —204 10 242 314*  404%  532% 753« 234 49 34
3k &y Average — 36 192 —85 9 209 340 % 424 * 602 % 694 x 277 6 — 187

* @it 0. 01 B EHLLK

BE 9 R EkRESREENBEARNEXRL (X107°)
Table 4 Lag correlation coefficients between precipitation in September at Qinghai plateau and the runoff in the following

months ( X1073)

=4

* Correlation is significant at the 0. 01 level

Wi Hfr  Lag month

1 2 3 4 5 6 7 g 9 10 11
1B Qumalai 577%  532%  542%  552%  492%  ABG 62 426 %  501%  428% 87
3 Y Average 536 %  460%  527%  494%  422x 461« 139 205  426%  4lax 41
* ML 0. 01 KB EMERE * Correlation is significant at the 0. 01 level
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x5 HITZ&ARAEMRERZLRBEHATHHE
Table 5 Probability of runoff in each month and main time interval of Zhimenda %
A ¥ Month_‘
1 2 3 4 5 6 7 8 9 10 11 12 3~5 4~9 9~10 1~12
E7K4E  High flow year 2 2 0 2 16 13 20 13 22 4 2 2 4 4 18 4

F4E  Higher flow year 9 7 2 11 9 11 4 16 4 13 18 11 13 18 9 16
IFH#4F Normal year 71 78 89 76 A7 38 38 40 38 47 62 76 67 53 42 56
RHM4E  Lower flow year 18 13 9 11 24 20 18 20 18 16 16 11 16 18 20 22
HiKF  Low flowyear 0 6 o0 o0 4 18 20 11 18 9 2 0 0 7 11 2

{6 HFLHEXRFEHBRANHE

Table 6 Probability of each hierarch on next year based on the normal flow year b7
] ) H{t Month
1 2 3 4 5 6 7 8 9 10 11 12 1~12

FKH  High flow year 2 2 0 2 11 11 26 13 23 4 3 2 5
fWEHE Higer flow year 7 2 12 9 10 5 16 4 26 14 12 15
[E#4 Normal year 72 78 89 75 57 39 36 39 38 47 67 79 57
IRAG4E  Lower flow year 18 13 9 11 19 21 18 21 19 16 14 8 20
fi7KHE  Low flow year 0 0 0 0 1 19 16 12 17 8 3 0 3
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x7T HERBEREEBEHRHE
Table 7 Probability of each hierarch on next year based on the lower flow year %
Af3 Month
1 Vi 3 4 o 6 7 8 9 10 11 12 1~12
+7k4 High flow year 3 2 0 2 17 15 17 14 23 4 3 ] 3
444F  Higher flow year 11 7 3 6 9 13 6 19 2 28 20 6 13
[E#4  Normal year 67 75 8 78 37 34 38 40 38 44 55 56 19
WA Lower flow year 19 15 10 15 30 34 20 20 20 21 20 37 33
MK Low flow year 0 0 0 0 7 14 19 8 16 10 3 0 2
#8 HERFRFEHEBRAANRHE
Table 8 Probability of each hierarch on next year based on the higher flow year %
Afp Month R
1 2 3 4 5 6 7 8 9 10 11 12 1~12
F /K4 High flow year 2 3 0 Vi 15 15 44 16 15 2 1 2 4
#FE4E  Higher flow year 10 9 3 15 12 15 0 11 5 26 34 12 23
IE# 4% Normal year 70 74 87 73 37 35 33 40 34 38 47 71 51
WAL E  Lower flow year 18 15 10 10 32 19 0 20 18 13 17 14 20
HiK4E  Low flow year 0 0 0 0 2 16 22 13 29 9 1 0 2
RAEARE K ATHX 5 MRBEREMRE AL 7T~10 AR, FEEREFLUE.
BAETM. T 1~4 A FEBEAS, Rlig (2) it 45 3, BRF EFRIREN T /-
%Wﬁ%l?k BOX B Hg i 5~12 Hirwsgs R/DMREZE SR, HE fﬂiﬂ:ﬁ%ﬁ’]zi’h%
R. IWWEFRH, HEMKMKE 5~12 HUAH i, K5 1967 4 %E"‘ %%iﬁ Ui B FFEL
KGR 300 A b, Hp 5 Ak /DNEF 19795, Kik 11 4F; %—ﬁ( 1979 4F42 0
12%; MAEFHEMKRE S~12 HARKENHE & fJ\}Zi%%‘fﬁa H2 1989 kB (Hid
kB 3004 b, He 10 Afrik 42%, 9 AR KPR &KX(E, FEMEHRIE 10§55 1990 F44
M. 7 AMREEFANEE R 2500 HEFAKMK  EhERSEE/D; M 1998 £, RiiE X E
F5~12 ARRiIKBRBERET 26% L F; X4 EBEBE Y,
FEFIKTMKAE 10~12 A N FIKE A 8L 10 (3) VB EREI 2~2. 2 1) 5 & BA
AR, B8 47%, Wi 7 AfRFERFED 7.5 & 12. 3 FKRPIEMFFLE.
32%, (4) BRFFEPFHERE SR 6~9 AFEK
VI EEERSHEAR S H AT AL, MERFARE FERENEMHRKR. 55 5’%?73%
Mg, 7 6~10 A RESEN B, #8) M (5) MEmEFEMR T EARR, #ITE
FIERR K T IE 7 AF R HE 2, &%?Ei%ik%ﬁ?ﬁ MEABBMERNTRERN AR, HBEEREE
B EFREEGHTIHR. B4, HTFERE FESE 200K RL<< 200 FIEF. BHX—
EARER AR A THEBMEBRERNE WEARE (GKEWAO BrE, S3FRRE
. B, EERLSFHITHRERFRBESRIT EFMRKESHE2FRRE L EREFRH
KBRS, WMEATRACIERSE  HREK, FRRENEEENHEBEREK,
SHNBEREE. BN, RETFHET  B57N; {HXT7 S HhiamEms, SFIEEM
=L WEHIRTY (FKEHAKE WEREKRTIE
W, FHRERREEYASTE — 1000<<Ru<
6 Z5it 100 NIE®. BHX—WEAFH (FKIH
Ky BIbRifE, NERXFERERBHMR 5~12 H
(D B@XRW LR B REF2EE, 7 0 GrHIARKEBRE K.
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